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A new born Humpback Whale calf (Megaptrera novaeangliae) and two subadult Dense-
beaked Whales (Mesoplodon densirostris) recently stranded on the southern Queensland
coast. The M. densirostris skeletons were recovered together with various soft tissue
material. The post-cranial skeleton of the M. novaeangliae was not recovered. The larynges
of the three specimens were examined in detail. (] Humpback Whale, Dense-beaked Whale,
stranding, Queensland.
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Opportunities to examine stranded balaenop-
terid and ziphiid whales, with the exception of
Minke Whales (Balaenoptera acutorostrata), on
the Queensland coast are limited (Paterson & Van
Dyck, 1990, 1991). Recently, material recovered
from a new born Humpback Whale Megaptera
novaeangliae and two subadult Dense-beaked
Whales Mesoplodon densirostris was a valuable
addition to the cetacean collection in the Queens-
land Museum. The M. novaeangliae specimen is
registered JM8658 and thc M. densirostris speci-
mens are registered JM8807 and JM9640.
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FIG. 1. Shark bites on left side of Megaptera novaean-
gliae IMB658. The anterior bite extended deeply into
the thoracic muscles.

SPECIMEN DESCRIPTIONS

HUMPBACK WHALE

JMB658 was a 4.7m long new born (umbilicus
unhealed) female that stranded alive during the
afternoon of 19 July, 1991 at Eager’s Crcek
(27°07°S, 153°27°E) on the oceanic shore of
Moreton Island. Two large non-bleeding shark
bites were noted on the left side of the body as

FIG. 2. Extensive superficial rakes on Megaprera no-
vaeangliae JM8658. They are considered to be
caused by sharks.

well as numerous superficial rakes (Figs 1,2). The
whale was refloated and pushed into the surf but
was found dead at the same location a few hours
later. We examined the carcass three days later.
The larger of the previously noted bites extended
deeply into the thoracic muscles and its edges
showed signs of early healing indicating that the
shark attack was not an immediate pre-siranding
event,

Matcrial collected included the skull and man-
dible, blubber and skin samples (the latter for

FIG. 3. Recent and healed ‘cookie-cutter’ lesions on
Mesoplodon densirostris JIM8807.



FIG. 4. Close-up view of ‘cookie-cutter’ lesions on
Mesoplodon densirosiris IM8807. The throat groove
characteristie of ziphiids is also demonstrated.
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DNA study) and the larynx. The mid-dorsal blub-
ber thickness was 2.8cm and is consistent with
recent birth. Comparative blubber thicknesses
from a M. novaeangliae calf, approximately four
weeks old, and a yearling in thc Queensiand Mu-
seum collection are 4.5c¢cm and 9.7cm respec-
tively. The right baleen row numbered 340 %5,
consistent with the range for the species (Mat-
thews, 1937). The largest baleen plates measured
8.5cm in length.

The stranding of a new born M. novaeangliae
at latitude 27°S in July confirms previous sighting
reports (Chittleborough, 1965; Paterson & Pater-
son, 1984, 1989) that occasional calving occurs
during the northern migration of the species along
the Australian coast at latitudes higher than those

FIG. 5. Left, Mesoplodon densirosiris IM8807. Radiograph of left peetoral flipper demonstrating distal aspeets
of radius and ulna, carpus, metacarpals and phalanges. Skeletal immaturity is evident. The ossification centre
for the peripheral uncitorm has not yet appeared. Right. Mesoplodon densirostris JMY640. Radiograph of left
peetoral flipper showing eight carpal bones eompared with seven in JM8807. (The triangular structure overlying
the distal ulna is frozen soft tissue from ihe axillary region.)
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at which ealving is generally considered to occur
(Chittleborough, 1953; Simmons & Marsh, 1986;
Townsend, 1935).

DENSE-BEAKED WHALES

JMB8807 was a 3.8m long female found dead at
dawn on 22 Qctober, 1991 at Main Bcach, Point
Lookout (27°26°S, 153°33’E) on North Strad-
broke Island. Recent and healed superficial
‘cookie-cutter’ lesions were noted and they coa-
lesced ventrally (Figs 3,4). They were similar to,
but not as extensive as, those noted in a mature
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male M. densirostris deseribed by Paterson &
Van Dyck (1990). The whale was dark grey dor-
sally and lighter grey ventrolaterally, particularly
in the umbilical and genital regions and around
the V-shaped throat groove characteristic of
ziphiids.

We examined the carcass the day after its dis-
covery. The entire skeleton was collected. The
vertebral formula C7; T9; L10; Cdl8=44 is less
than counts of 46 and 47 in two M. densirostris
from the Atlantie coast of North America and 45
tn a specimen from Lord Howe Island (Raven,

FIG. 6. Mesoplodon densirostris IM8807: left, dorsal aspect of skull; right, dorsal aspect of mandible.
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FIG. 7. Mesoplodon densirostris IM8307. Lefl lateral mundibular radiograph demonstrating unerupled tooth

characteristic of females.

1942) but is within the rangc descnbed by Ross
(1984). The size discrepancy betwecen the penul-
timate and last caudals suggests the possibility
that one caudal was lost during preparation. With
the exception of the coalesced proximal threc
cervical vericbrac, the central epiphyses of all
vertebrae were unfused. The phalangeal formula,
derived from a radiograph of the left pectoral
flipper (Fig. 5), is I 1, 11:4, 111:4, 1V:3, V:2, which
differs shightly from that reported by Kasuya &
Nishiwaki (1971) in a Formosan specimen of M.
densirostris. They (p.133 & fig.1) appear to have
included the metacarpals in the formula. The skull
and mandible are shown in Fig. 6. The charac-
teristically shaped unerupted mandibular tooth of
female M. densirostris 1s demonstrated radiog-
raphically in Fig. 7. The tooth measured 52mm in
height, 30mm in length and 9mm in greatest
diameter. [ts pulp cavity was completcly unfilled.

Modecrate nematode (Anisakis sp.) and acantho-
cephalan (Bolbosema vasculosum) infestation
was noted in the stomach and intestine respec-
tively. The gastro-intestinal Iract was otherwise
empty.

One ovary was collected. Its external fcatures

FIG. 8. Mesoplodon densirostris JIMB807. External
ovarian features. Scale in mm.

are shown in Fig. 8. Histological cxamination was
reported as follows:

The ovary contains numerous primordial folli-
cles, a few sccondary tollicles, occasional cystic
atrctic follicles and some small hyaline scars
which may represcnt corpora albicans. No cor-
pora lutca can be identificd.

The presence of secondary follicles indicatcs
scxual maturity is, at least, approached. It is un-
certain whether ovulation has occurred. If the
small scars are true corpera albicans this would
indicate that ovulation had taken place but the
evidence is insufficicnt to cstabiish this with cer-
tainty.

Although the ovarian histological evidence in-
dicates that this 3.8m long ammal was approach-
ing sexual maturity, the lack of cpiphyseal fusion
indicates physical immaturity. The dental, sexual
and physical development of IMBEO7 was similar
to that of the 3.56m long Formosan specimen
described by Kasuya & Nishiwaki (1971).

IMO640 was a 3.65m long lemale found dead
during the moming of 21 June, 1992 at Cathedral

\

A
e :\
»

FIG. 9. *Cookic-cutter’ lesions and characieristic throat
groove of ziphiids on Mesoplodon densiroztris
IM96490,
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FIG. 10. Larynx Megaptera novaeangliae JIM8658 in
longitudinal section, medial aspect, with thyroid car-
tilage removed: (A) epiglottic cartilage; (B) fibrous
attachment to thyroid cartilage; (C) aryicnoid carti-
lage-corpus; (D) arytenoid cartilage-rostral end; (E)
cricoid cartilage; (F) tracheal lumen; (G) fundus of
ventral diverticulum; (H) neck of the ventral diver-
ticulum; (1) thyroarytenoid muscle; (J) interarytenoid
fibro elastic connection.

Beach (25°10°S, 153°13’E) on Fraser Island.
‘Cookie-cutter’ lesions of similar distribution to
those on JM8807 were evident as well as the
characteristic throat groove (Fig. 9).

We were unable to visit the stranding site to
examine the whale but arranged for its head and
a pectoral flipper to be removed and frozen so that
they could be subsequently studied in a fresh
state. The remainder of the carcass was buried in
sand dunes behind the beach and the skeleton was
retrieved two months later. The vertebral epi-
physeal status and vertebral formula (C7; T9;
L10: Cd18 =44) were identical to IM8807 but the
last caudal may have been lost. Unfortunately
numerous riband vertebral fractures had occurred
during transportation of the carcass to the sand
dunes and those fractures detract from the speci-
men’s quality.

The phalangeal formula 1:1, 114, 11{:4, IV:3,
V:2 is identical to JM8807. The carpus contdins

FIG. 11. Larynx Mesoplodon densirostris IM8807 in
longitudinal section, medial aspect, with thyroid car-
tilage removed. (A) epiglottic cartilage; (B} fibrous
attachment to thyroid cartilage; (C) arytcnoid carti-
lage-corpus; (D) arytenoid cartilage-rostral end; (E)
cricoid cartilage; (F) tracheal lumen; (O) oesophagus.
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eight bones (Fig. 5) compared with seven in
JMB8807 and the Formosan specimen. Raven
(1942) demonstrated eight. carpal bones in an
adult male M. densirostris. We presume that the
ossification centre of the peripheral unciform had
not yetdevelopcd in either IM8807 or the Formo-
san specimen but are surprised at the apparent late
development of this bone which is larger than its
neighbours in both JM9640 and the specimen
illustrated by Raven (1942).

The left tooth measured 54mm in height, 47mm
in length and 10mm in greatest diameter. Its pulp
cavity was extensively obliterated. On the basis
of the dental and carpal development we conclude
that IM9640 was more mature than JM8807.

LARYNGEAL STRUCTURE

Various authors, including Benham (1901) and
Hosokawa (1950), have compared thc larynges of
mysticctes and odontocetes. The former are char-
acterised by a large ventral diverticulum sur-
rounded by the thyro-arytenoid muscle and the
latter by the arytcno-epiglottideal tube, an upward
extension of the fused arytenoid and epiglottic
cartilages into the choana. Those features have
been demonstrated in JM8658, JMB8807 and
IM9640.

FIG. 12. Larynx and oesophagus Mesoplodon densi-
rostris IM8807 from dorsal aspect. The bossed tip of
the aryteno- epiglottideal tube is shown on the right.
(C) arytenoid cartilage-corpus; (D) arytenoid carti-
lage-rostral end; (F) trachea; (O) oesophagus.

The larynx of IM8658 is shown in longitudinal
section in Fig. 10and the salient anatomical struc-
tures have been annotated in conformity with the
description by Quayle (1991) of the larynx of a
male M. novaeangliae of similar development to
JMB8658. There is no appreciable difference be-
tween those male and female specimens.

Quayle (1991) considcred that phonation could
occur between the apposing arytenoids in mys-
ticetes although true vocal cords were not evident.
He also proposed a functional role for the ventral
diverticulum in the production of the complex
sounds of M. novaeangliae. Mysticctes presum-
ably generate high pressures within the oral cav-
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FIG. 13. Laryngo-pharynx Mesoplodon densirostris
JM9640 from rostral aspect. (P) palato-pharyngeus;
(S) superior constrictor of pharynx; (T) aryteno-
epiglottideal tube; (V) vomerine attachment of
palato-pharyngeus.

ity and pharynx during feeding when large vol-

umes of water are forced through the baleen. The

ventral diverticulum may have an additional
function in assisting to prcvent water from enter-
ing the trachea.

The larynx of JM8807 is shown in longitudinal
section (Fig. 11) as well as from its dorsal aspect
(Fig. 12). The aryteno- epiglottideal tube is
bossed at its tip and was closely applied to the
posterior narial canal. The almost complete fu-
sion of the arytenoid and epiglottic cartilages and
their relationship to the posterior nares more ef-
fectively separates the aero-digestive tracts in this
odontocete compared with JM8658.

The fresh laryngo-pharynx of IM9640 is shown
in Figs 13,14,15. In Fig. 13 the aryteno-epiglot-
tideal tube is demonstratcd from the rostral aspcct
and a large muscular cuff (the superior constrictor
of the pharynx) is noted peripherally. The margin
of this muscle has been dissected from thc bony
posterior choana, A circular muscle, whose mar-

FIG. 14. Laryngo-pharynx Mesoplodon densirostris
IM9640 from lateral aspect. (F) trachea; (O) oesoph-
agus; (P) palato-pharyngeus; (S) superior constrictor;
(T) aryteno-epiglottideal tube; (W) oro-pharynx.
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gin was partially separated from the superior con-
strictor appeared to ‘grip’ the aryteno- epiglot-
tideal tube. This circular muscle 1s the
palato-pharyngeus (Hosokawa, 1950) and it had
an anterior attachment to the vomer. The disposi-
tion of the superior constrictor and the palato-
pharyngeus to the aryteno-epiglottideal tube in
the lateral position is demonstrated in Fig. 14. Wc¢
postulate that the superior constrictor in combi-
nation with the palato-pharyngeus may act inter
alia to expel water from the choanal region. In
Fig. 15 the laryngo-pharynx is shown in widcr
pcrspective and the palato- pharyngeus has been
partially retracted. A large probe has been passed
through the oro-pharynx. It traverses the pyriform
fossa (which is beside the larynx) and enters the
oesophagus. This further demonstrates the sepa-
ration of the aero-digestive tracts in this odonto-
cete.

FIG. 15. Laryngo-pharynx Mesoplodon densirostris
IM9640 from dorso-rostral aspect. The large probe is
scen in the oro- pharynx. It was passed through the
left pyriform fossa to enter thc oesophagus which is
obscured by the retracted superior constrictor and
palato-pharyngeus. (P) palato-pharyngeus; (S) supe-
rior constrictor; (T) aryteno-epiglottideal tube; (W)
oro-pharynx.

In this fresh specimen it was not possible to
retract the arytcno-epiglottideal tube. Pilleri
(1979) considered, on the basis of acoustic ex-
periments, that the aryteno-epiglottideal tubc was
retracted during deglutition and disagreed with
Rawitz (1900) who stated that food passed to the
sidc of the larynx. Our opinion, bascd on morpho-
logical considerations, concurs with that of
Rawitz,
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